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Introduction
Cervical cancer is one of the most frequently occurring malignant neoplasms worldwide and is responsible for high mortality rates. It is ranked as the fourth most common carcinoma among women in developing countries. Approximately 528,000 new cases were estimated for 2012, and 266,000 deaths were recorded during the same period Currently, it is thought that virtually all cervical cancers are related to human papillomavirus (HPV) infections by one of the 14 types considered to exhibit high oncogenic risk, among which the most common are HPV16 and HPV18 3, 4 . Cervical squamous cell carcinoma has well-defined clinical stages and represents a good model for investigating the carcinogenic process 5, 6 . It begins with pre-existing non-invasive squamous precursor lesions such as cervical intraepithelial neoplasia (CINs) or squamous intraepithelial lesions (SILs), which are histologically classified according to the degree of involvement of epithelial thickness [7] [8] [9] .
The full spectrum of carcinogenic lesions that occurs in a normal cervix includes Low-Grade Squamous Intraepithelial Lesions (LSIL), High-Grade Squamous Intraepithelial Lesions (HSIL) (formerly called dysplasia or cervical intraepithelial neoplasia) and carcinoma in situ, whereas tumor progression is composed of locally invasive squamous cell carcinoma and distant metastatic lesions.
Among these steps, the spread of the tumor is the major cause of treatment failure and mortality in women with this type of cancer 5, 6 .
According to Hanahan with the loss of epithelial traits and the gain of mesenchymal characteristics and a migratory phenotype through a process known as the epithelial-mesenchymal transition (EMT) 5, 11 .
In squamous epithelia, E-cadherin is an essential caretaker of the epithelial phenotype and is one of the main proteins constituting the intercellular adhesion zone that defines tissue architecture and differentiation 12 .
Loss of E-cadherin is a common feature of EMT and is associated with a majority of epithelial cancers 13 . Histological sections 3 µm thick were generated and subsequently applied to silanized slides. Afterwards, antigen retrieval was performed. Next, the slides were incubated with primary antibody (Monoclonal Mouse Anti-Human E-cadherin -Clone NCH-38, Dako North America, Inc, Carpinteria, CA, USA.), and the reaction was amplified. Diaminobenzidine (DABDako) was applied for 10 minutes and was used as the chromogenic substrate. Hematoxylin (Hematoxylin EnVision Flex) was used for nuclear counterstaining. Finally, the slides were mounted and analyzed by microscopy. All phases of the immunohistochemical procedure included samples for positive and negative controls.
The cecal appendix was used as the positive control 23, 24 . For the negative control, no primary antibody was used. The cases that exhibited cell membrane staining for E-cadherin were considered positive, and the absence of membrane expression was interpreted as negative 25, 26 . 
Results
In Table 1 , we show that cervicitis and squamous intraepithelial lesions SCCs) exhibit a marked predominance of positive E-cadherin staining (cervicitis = 88%; LSILs = 71%;
HSILs =75%, Figure 1 (C-H) ). Panels A and B (Figure 1) negative expression prevails in SCCs (83%), (Figure 2 C, D, E) . Upon comparing E-cadherin negative expression between SCC (19/23 = 83%) and cervicitis (1/7 = 12%), a highly significant difference (p = 0.0009) was observed. In addition, a similar trend Table 2 , we observed a higher frequency of negative expression of E-cadherin in normal mucosa adjacent to the LSILs (8/15 = 53%) and HSILs (6/13 = 46%) than in normal mucosa adjacent to cervicitis 1/8 (12%); however, these results did not exhibit a statistically significant difference (p = 0.0858 and p = 0.1736, respectively). The negative staining pattern was similar for both types of SILs.
When comparing Tables 1 and 2 , we found negative expression of E-cadherin in 7/24 LSIL cases (29%). In contrast, negative staining was observed in 8/15 cases (53%, p = 0.1817) in the normal area adjacent to this lesion. Likewise, negative E-cadherin expression in HSIL was observed in 7/28 (25%) cases, whereas negative immunoreactivity was observed in 6/13 (46%) cases in the adjacent normal tissue. However, no significant difference was observed (p = 0.2797). With regard to tumor budding, a detailed observation was performed on the invasion margins of our samples, but this phenomenon was not observed in our study. 
Discussion
This study shows a progressive decrease in E-cadherin staining from SILs to SCCs, with minor expression in SILs and practically no expression in SCCs. It clearly demonstrates that SILs lose E-cadherin immunoexpression as they progress towards severity, which is in agreement with previous studies 12, [27] [28] [29] [30] [31] [32] . More interestingly, we verified that this adhesion molecule exhibits a different expression pattern according to the epithelial thickness layer.
We also observed no differences in E-cadherin negative immunoexpression in SILs. These results are similar to those of Rodriguez-Sastre et al. 33 , who found that membrane E-cadherin exhibited a tendency to disappear in 40% of SILs.
The normal epithelium adjacent to the SIL areas showed greater negative E-cadherin expression than the lesions themselves.
These results were unexpected, and there is no definitive answer for this observation. Despite the absence of a significant difference, it's reasonable to speculate that a specific neighboring location potentially exists that exhibits a higher potential for carcinogenesis than distant tissues. Carvalho et al. 34 significance. This was the same conclusion made by Rodrigues et al. 18 in a similar report on vulvar carcinomas in which they did not find significant differences in E-cadherin expression between the central area and the invasion margin.
With respect to the invasion margin, which is the site of tumor budding 19, 21 , another approach was used to look for these small cell clusters that have been recently reported elsewhere [19] [20] [21] .
However, these buds were not observed in our samples even after a search was conducted by a pathologist specifically for this purpose.
As this sample contains only well-defined invasive cancers, one possible explanation is that buds are transient and present only at the time of the carcinoma in situ to microinvasion progression. We also speculate that buds are present only at the front of the more distal cell blocks and not in the intermediate invasive ones;
however, such an approach demands numerous slides obtained from hysterectomy specimens to evaluate the deep margin of the tumors, which was not part of our study design.
Conclusion
E-cadherin is an essential molecule during the process of cervical carcinogenesis and in this context exhibits a different expression pattern according to the epithelial thickness layer.
